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PEROXYGEN CLEANTNG C OMPOSITION 

This invention is concerned with compositions suitable for 
use as cleaners* More particularly, this invention 
concerns novel acidic cleaners comprising phosphoric acid 
and/or sulphamic acid, suitable for use in the dairy and 
brewing industries. 

DD 117352 (Kabus) describes a process for cleaning reverse 
osmosis and ultrafiltration membranes with a solution 
containing phosphoric acid and a per acid. 

SE-A-7608459--9 describes that phosphoric acids having the 
10 capability of binding divalent metal cations can stabilize 

peracetic acid. 

wo 91/07375 (Eka Nobel) relates to a composition 
containing peracetic acid, hydrogen peroxide, mineral acid 
and water. In order to improve the steibility of the 
15 peracetic acid, the composition also contains dipicolinic 

acid and at least one phosphoric acid having the 
capability of binding divalent metal cations into a 
complex. 

Traditionally, alkaline pH cleaning systems have been used 
20 in cleaning the eqp;tipment used in the brewing and dairy 

industries. However; a number of problems arise using 
such systems. In hard water areas, limescale deposits 
build up upon the metal sxirfaces, which eventually can 
lead to clogging of pipes and valves. In brewing systems, 
'( 25 a high COj level is present. This effects the efficacy of 

alkaline cleaners as carbonates build up. A more suitable 
cleaning composition is required. 
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In accordsmce with the present invention there is provided 
an acidic aqueous composition comprising:. 
1} an acid selected from phosphoric acid and sulphamic 
acid, or mixtures thereof; 
5 2) a compound which generates a peroseygen species in 

acidic ac[ueous environments; and 

3) a wetting agent stable in an acid/peroxygen aqueous 
environments 

Preferably, the aqueous composition comprises at least 
10 about 10% by weight, more preferably from about. 10% to 

about 50% by weight, md most preferably from about 25% to 
35% by. weight, of component 1>. . 

The acid preferably comprises phosphoric acid alone, 
rather than sulphamic acid alone or in combination with 
15 phosphoric acid« 

. The peroxygen species in the aqueous composition are 
preferably generated by using component 2) in preferably 
at least about 1.5% by weight, more preferably at least 
about 1.75% to about 5% by weight, most preferably from 
20 about 2% to about 4% by weight, of the total composition 

on formation. 

Any compounds which g^xerate a peroxygen species in acidic 
aqueous environments may. be . used in the composition of the 
present invention.r . Preferred such cospounds include 

25 hydrogen peroxide, peracetic acid and potassium 

pem^onosulphate* The compounds may be used individually 
or in combination, one peroxygen generator mixed with one 
or more other peroxygen generators, e.g. hydrogen peroxide 
mixed with peracetic acid,. It will also be tmderstood 

30 that a mix of peroxygen generator aiid acetic acid will 
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provide the peracetic acid species. 

• The aqueous composition will also comprise a wetting agent 

3), i.e. a surfactant, preferably a low foaming nonionic 
surfactant, which is compatible with acidic/peroxygen 
5 aqueous environments and which may be used in an amount of 

from about 0.1% to about 10% by weight of the composition, 
preferably from 0.2-2.0%. 

The aqueous composition may also comprise a carboxylic 
acid, preferably a C,*C6 carboxylic acid such as acetic 
10 acid, which is preferably added to the composition in an 

amount of from about 2% to eUt)out 20%, more preferably from 
about 5% to 10%, by weight of the composition. 

The aqueous composition may comprise one or more other 
components which are typically used in industrial cleaning 

15 compositions. For example, the aqueous composition may 

comprise a sequestrant which is compatible with 
acidic/peroxygen aqueous environments, e.g. a phosphonate 
sequestrant such as Dequest 2010 available from Monsanto, 
and which may be used in an amount of from about 2% to 

20 about 15% by weight of the composition. 

The aqueous composition may also comprise a 
suspension/dispersion aid which is compatible with 
acidic/peroxygen aqueous environments and which may be 
used in an amount of from about 2% to 15% by weight of the 
25 composition. 

i The composition according to the present invention may be 

used as a detergent and/or disinfectant. it is 

V particulsorly preferred for use in cleaning in the brewing 

and dairy industries, and is also useful for the cleaning 
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. of beerlines in pubs and clubs. 

It has been found, that acidic cleeming compositions 
according to the present invention provide efficient 
cleaning whilst not suffering from the problems described 
above. The compositions are particularly effective in 
microbiological cleaning « Without wishing to be bound by 
theory, it is thought that the presence of surfactants 
increases microbiological efficacy due to surface effects » 
The surfactant shotild preferably be chosen in order that 
residues do not affect the head formed In beer, and should 
also be low-fodming. Furthermore, the peroxygen component 
Of the formulation according to the present invention 
contributes to cleaning by acting as an oxidising agent 
and by generating microscopic bubbles of okygen which 
contribute to the physical aspect of cleaning. 

In the dairy industry, the compositions are advantageously 
employed to substantiE^ly reduce the guemtities of 
alkaline effluent which needs to be neutralised prior to 
dischsorge to the public services » 

The cleaning co^ositions according to the present 
invention will also, be more environmentally acceptable 
than chlorinated alkaline cleaners of. the art.. 

Accordingly, the present invention further relates to a 
process for cleaning a microbiologically contaminated 
environment which comprises applying to said environment 
a cleaning agent comprising 1) an acid selected from 
phosphoric acid and sulphamic acid, or mixtures thereof; 
2) a compound which generates a peros^gen species in 
acidic acpieous environments; and 3) a wetting agent stable 
in em acid/per oxygen aqueous environment. 
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According to a further aspect^ the present invention 
relates to the use of a composition comprising 1) an acid 

« selected from phosphoric acid and sulphamic acid, or 

mixtures thereof; 2) a compound which generates a 

i 5 peroxygen species in acidic aqueous environments; and 3) 

a vetting agent stable in an acid/peroxygen aqueous 
environment, in the reduction of microbiological activity 
in a microbiologically contaminated environment. 

One embodiment of the present invention was made by the 

10 following process: 

15g of phosphoric acid (85%) was added, with stirring, to 
22 .eg of demineralised water in a vessel. To this 
solution there was added, with stirring, 5g of Dequest 
2010 sequestrant, O.lg of dipicolinic acid (10% sol.)r Ig 

15 nonionic surfactant and 3g of glacial acetic acid. The 

composition was stirred for 15 minutes to ensure a 
homogenous composition and then 4.3g of hydrogen peroxide 
(35%) was added dropwise over a period of 5 minutes. The 
resulting product was a clear homogeneous composition. 

20 The invention will now be described in further detail. 

The following composition (A) was prepared (all amounts 
are in wt%) : 



Phosphoric acid 27% 

Peracetic acid 1% 

25 Hydrogen peroxide 3% 

Acetic acid 6.7% 
Nonionic surfactant ^ 0.5% 

Suspension aid ^ 0.5% 

Dipicolinic acid 0.2% 

30 Demineralised water 61.1% 



Ethylene CD 919 from Harcross Chemicals 
Dequest 2010 from Monsanto 
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The cbmpbsitiott was compared for microbiological cleaning 
efficacy with a. commercially available beerline and 
brewing cleaning product CB) , which is a 
cau&tic/hypochlorite system. 

All microbiological tests were carried out using a 
standardised suspension test. The biocidal activity of 
the exemplified product was evaluated against a suspension 
of the bacterium Lactobacii:^us brevis at an initial 
inoculum concentration of x iO^. cfu ml'^ (collif orm 

units per millilitre) and cosqpared to Savol against 
suspensions of the yeasts Saccharomvces diastaticus . 
Candida lambica and Candida T>elliculosa > all at initial 
inoculum concentrations of l«-^3 x 10^. cfu ml~^. 

The tests were carried out in the presence of local tap 
water only (110-^120 mgr* CaCOj) to represent clean 
conditions and also in the presence af 4 gl*^ yeast extract 
in local tap water to represent soiled conditions. 

The formulation of. the invention was evaluated at 
concentrations of 0.5%, 1.0% and 2.0% under both sets of 
conditions. Savol was evaluated according to recoxmnended 
concentrations, i»e. 0.5% under clean conditions and 1.0% 
under soiled conditions. ' 

Contact times of 5,15 and 30 minutes were used. 

The results from the experiments have been calculated as 
logcurithmic redixction factors (LRF) and are collected in 
the accompanying tables. For high stemdard disinfection 
a LRF of >5 against the bacterium and LRF >4 agadLnst the 
yeasts are required. 
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The exemplified composition according to the present 
invention should preferably be used at a concentration of 
at least 1.0 wt% to be effective against all four 
* microorganisms. The formulation may be adjusted to 

5 preferably contain 2.0 wt% peracetic acid. 

The experimental results show that the formulation 
according to the invention is as effective as the 
commercially available product in microbiologically 
contaminated environments, but will not have the problems 
10 associated with an alkaline/chlorine environment. It has 

the additional advantage in that its action is not reduced 
by the presence of organic soils. The formulation can be 
used to both remove soil and reduce or remove 
microbiological contaminants . 
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TABLE 1 



Lactobacillus, brevis 





CLEAN 
LRF 

5inins ismins 30mins 


SOILED 
LRF 

5inins I5mins 30mlns 


0.5% A 
1.0% A 
2.0% A 
0.5% B 
1.0% B 


5.6 5.6 5.9 
S.'a 5.8 5.9 
6.0 +++ +++ 


••• ••• 5.6 

5.3 5,4 5.5 
5.5 6.0 6.0 

• 


••• - LRF < 3 

+++ = LRP > 6 . . 

l!A£iLE 2 

Saccharonyces dlasta'ticus 


• 


• 


CLEAN 
LRF 

5mins ISninis SOniiis 


SOILED 
LRF 

Smins iSmins 30mins 


0.5% A 
1.0% A 
2.0% A 
0.5% B 
1.0% B ' 


••• ••• 2.6 

3.2 5.0 <HH- 
+++ +++. +++ 
3.5 +++ +++ 


••• - 

2.4 3.5 4.6 

■ • t 11* rat 
Tnr 1 1; J . T T 1 

••• 



•'mm ss LRF < 2 

+++ - LRF > 5 
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TABLE 3 



Candida Isuoobica 



* 


















i 








LRF 






LRF 










Smins 


ISmins 


30xains 


Siains 


ISmins 


30mins 























0.5% 


A 


3.4 


4.8 


5.0 


• •• 




••• 




1.0% 


A 


4.9 


5.0 


+++ 


4.4 


4.8 


5.0 




2.0% 


A 


+++ 


+++ 


+++ 


+++ 


+++ 


+++ 




0.5% 


B 


2.5 


+++ 


+++ 










1.0% 


B 










• •• 


2.9 1 



••• =5 LRF < 2 

+++ = LRF > 5 



TABLE 4 



Candida pelliculosa 





52alns 


CLEAN 
LRF 
ISmins 


30siins 


Smins 


SOILED 

LRF 
ISmins 


30mins 


0.5% A 






2.4 








1. 0% A 


2.3 


5.0 


+++ 


••• 


2.3 


3.4 


2.0% A 


4.0 


+++ 


+++ 


3.0 


+++ 


+++ 


0.5% B 


4.3 


+++ 


+++ 








1.0% B ' 








• •• 




2.7 



••• = LRF < 2 

+++ = LRF > 5 
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CIAIMS 

1. An acid aqueous composition con^rising 1) an acid 
selected from phosphoric acid and sulphamic acid, or 
mi3Ctures tb^eof ; 2) one or more compound (s) which generate 
a peroxygen species in acidic aqueous environments; and 
3} a wetting agent stable in an acid/per o3^gen aqueous 
environment.^ 

2 • A composition as claimed in Claim 1 comprising from 
10-50 wt% of an acid selected from phosphoric acid and 
sulphamic acid, or mixtures thereof. 

3. A composition as claimed .in Claim. 1 comprising from 
25-35 wt% of an acid selected fxam phosphoric acid and 
sulphamic acid, or mixtures thereof «. 

4. A composition as claimed in any one of Claims 1 to 3 
CCTiprising from 2*4 wt% of peroxygen species. 

5. A composition as claimed in any one of Claims l to 4 
comprising from 0.1 to 10 wt% of siirfactant. 

6. A composition as claimed in any one of Claims 1 to 5 
wherein the acid is a phosphoric acid. 

7. A process for . cleaning a microbiologically 
contasoinated enviroiment which comprises applying to . said 
environment a deeming agent, as defined in any one of 
Claims 1 to 5, and allowing contact for sufficient time to 
reduce the microbiological activity present in said 
environment* 

8. The use of a composition as defined in any one of 
Claims 1 to 5 in the reduction of microbiological activity 
in a microbiologically contaminated environment. 
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US-A- 


4051059 


27-09-77 



DD-A-117352 




None 






WO-A-9107375 


30-05-91 


None 






EP-A-0517996 


I6-J2-92 


AO-A- 


2247892 


12-01-93 



i 

i 
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